












RELATIONSHIP BETWEEN LIMIT STRAIN AND  








Owing to fixated interest of global environmental problems, the use of metals increases with 
light-weighting and recyclability and abundance of resources taken into consideration. 
Especially, nonferrous metal sheets such as Al, Mg, Ti, or Zn alloys attract attention as 
practical metal and the expansion of the demand is anticipated as alternative of ferrous 
material. However, these materials are inferior in the formability at cold press working in 
comparison with ferrous metals. Therefore, the need of improvement of the formability on these 
metal sheets is widely-recognized. Investigations with respect to the improvement of 
formability by temperature descent during working consciously in tensile test have been 
reported. However, there are ambiguity in the definition of limit strain and uniform strain 
which regarded as the end of stable deformation region. This paper focuses on the effect of 
temperature descent by determining these values experimentally and computationally. 






































σ = K𝜀𝑛         (2) 
 





σ = K𝜀̇𝑚𝜀𝑛         (4) 
 






σ = K𝜀̇𝑚𝜀𝑛 exp (
𝐴
𝑇
)       (6) 
 











































Table 1 Material constants 
Temperature K n m ?̅? A 
298K 223 0.241 0.0059 0.540 ― 
373K 200 0.190 0.0136 0.798 ― 
473K 148 0.135 0.1074 0.355 ― 
573K 38 0.011 0.1183 0.840 ― 

































































































































































子，3 格子，5 格子，7 格子にて計測を行った． 
































Fig.7 Gage length and M-K 
 
Table 2 Limit strain by each method of measurement 







































































（１） くびれを挟むゲージ長依存 (GL) 
（２） くびれの最近接格子計測 (M-K) 
